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Abstract 
Nowadays, environmental assessment is increasingly used as part of the development activities; therefore, planning 
for development programs faces questions such as how to assess the sustainability of development programs in city 
scale and region scale. Due to environmental centralization, cities are naturally the first area which is invaded and this 
issue can be observed especially in the cities of the developing countries. This fact necessitates the assessment or 
improvement of the strategies so that the evaluation of the plans and strategies and their influence, especially 
environmental influence, has gained a significant importance and various methods and techniques are made for it. 
The Strategic Environmental Assessment (SEA) is one of the acceptable methods for achieving the purposes of the 
sustainable development in which the administrative policies, plans and programs are assessed environmentally on a 
regular basis and in a comprehensive way and the sustainability of the approaches are examined. This paper aims at 
assessing the development strategies in one of these kinds of plans (Tehran strategic plan) and attempts to assess the 
development strategies of the mentioned plan by applying an assessment method and appropriate criteria. Doing the 
research revealed that the development strategies of Tehran strategic plan is in harmony with the sustainability of the 
environmental purposes even though the approach of this program towards some criteria shows some weak points 
and some strong points. 
 
 
Keywords: Sustainable Development, Startegic Enviromental Assessment, Criteria;  Tehran Startegic Plan 
1. Introduction 
 
∗ Corresponding author. Tel.: +98212129902845; fax: +982122431630 
E-mail addresses: M_sharifzadegan@sbu.ac.ir.  
Open access under CC BY-NC-ND license.
© 2011 Published by Elsevier Ltd. 
 Selection and/or peer-review under responsibility of APAAS
Open access under CC BY-NC-ND license.
187Mohammad Hossein Sharifzadegan et al. / Procedia Engineering 21 (2011) 186 – 195Mohammad Hossein Sharifzadegan, Pouya Joudi Gollar and Hamid Azizi / Procedia Engineering 00 (2011) 000–000 
Different kinds of pollution, soil erosion, increasing poverty and inequality, daily increase of city 
dwelling and living on the margins of the cities, reduction of biological variety, social abnormality, etc. 
are the apparent challenges of the global community on the threshold of the third millennium. If 
knowledge about these threats (from global warming with ultra-natural effects to excessive pollution of 
the cities with national effects) lacks a suitable and scientific support in accordance with the economic 
and social conditions of the countries, the importance and significance of these threads cannot be suitably 
identified. Nowadays, due to the concentration of the capital, facilities and talents, the metropolises have 
turned to the decision-making centers that can form the future trend of changes. This issue results in the 
rapid expansion and development of these metropolises and their suburbs on the one hand and makes 
them face risks regarding the how of this development on the other hand. Cities have a major role in the 
development procedure. Overall, cities are the productive environments whose role is more than their 
share in national economic growth. However, regarding the urban development procedure, it usually ends 
in the destruction of the environmental conditions.  
The area of the environmental risks is naturally the first area which is subject to invasion and this issue 
is more apparent in the developing countries. Our country has not been away from the afore-mentioned 
trends and Tehran metropolis and its suburb have experienced a huge growth because of increasing 
population accumulation and the activities and pressures which are resulted from it. This huge growth has 
been accompanied with serious damage to the environment. Further, it has resulted in other massive 
economic, social, and structural problems. These problems and other similar issues have resulted in 
making a plan named "Tehran Strategic-Structural Plan" to reduce the problems by presenting the 
development strategies. Hence, the present paper seeks to assess the development strategies of Tehran 
Strategic Plan by using methods of the development and choosing appropriate criteria in order to specify 
how much this program has paid attention to environmental issues and their capacities in determining its 
development strategies. 
2. The Sustainable Development and the Necessity of the Strategic Environmental Assessment  
The experience of the last few decades, especially the last two decades of the 20th century, signifies a 
fundamental change in the meaning of development which is finally manifested in the shape of the 
suitable development model. In the sustainable development approach, the connection of the economic, 
social, political and especially environmental dimensions is expanding in the urban, regional and 
international levels. Therefore, the sustainable development as a modern approach was introduced – in the 
last years of the 20th century which was facing a big change- as a solution for the development issue in the 
world. The sustainable development will be achieved once it’s all elements, such as environmental 
element, face the development procedure from the start of the plans and policies. This will be achieved 
when the protection of environment gains its suitable place in the planning system and also in the urban 
and regional planning. In this regard, environmental assessment can be at the service of the sustainable 
development procedure as the most important tool and direct the development trend towards sustainability 
and therefore improve the sustainable development indices including all the economic, social, structural 
and environmental dimensions [1]. It's very essential to pay attention to this point that strategic 
environmental assessment deals mainly with environmental issues, but it's not its only dimension. During 
its short years of application in practice, it deals with economic and social dimensions in the sustainable 
development framework. On this basis, the strategic assessment is based on the sustainability approach. 
2.1. The Focus on SEA and its Differences with EIA 
The present era is the period of the technology growth and information explosion which has changed 
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the human-human and also human-environment relationships in the last years of the 20th century. The 
increasing difficulty and complexity of the development issue is the result of the excessive and the 
explosion of the electronic connections. The speed of information production and its output, appearing the 
social values based on justice and fairness and the need for logical decisions which are usually made on 
incomplete and incongruous information have caused that all the development trends need and effective 
strategic intervention [2].The Environmental Impact Assessment (EIA) Procedure–as it's used today- is 
not successful in solving the above problems and cannot be effective in decision making for a universal 
and sustainable development, either. Such problems and the capacity of EIA in assisting the decision-
making procedure were the strongest reasons that resulted in attention to the need for strategic 
environmental assessment [3]. The reasons for this issue are different, but they can be outlined in the 
following table: 
 
Table 1. Some fundamental differences between SEA and EIA [4] 
 
EIA  SEA 
The perspective is of execution in the short and 
medium-term 
The perspective is strategic and long-term 
The process is discrete, motivated by concrete 
intervention proposals 
The process is cyclical and continuous 
The intervention project has to be known with the 
suitable level of detail 
The purpose is to help build a desirable future, it is not 
to attempt to know the future 
The definition of what intends to be done is relatively 
precise and data are reasonably available or can be 
collected through fieldwork 
The definition of what is intended is vague, there is a 
large amount of uncertainty and the data are always 
quite insufficient 
Follow-up in EIA is performed through the construction 
and implementation of the project 
Follow-up in SEA is performed through the preparation 
and development of policies, plans, programmes and 
projects 
Projects requiring an EIA are executed, once their 
environmental feasibility is guaranteed. 
 
The strategy may never be put into practice given that 
the actions established in plans and programmes may 
never be implemented 
3. Strategic Environmental Assessment 
SEA refers to a range of “analytical and participatory approaches that aim to integrate environmental 
considerations into policies, plans and programmes (PPP) and evaluate the inter linkages with economic 
and social considerations” (fig1) [5]. 
SEA can be described as having the following three main meanings: 
• SEA is a systematic decision support process, aiming to ensure that environmental and possibly other 
sustainability aspects are considered in PPP making. In this context, SEA authorities and private bodies 
(including international aid organizations/development banks) to conduct: – structured, rigorous, 
participative, open and transparent EIA-based processes, particularly to plans and programmes; – 
participative, open and transparent, possibly non-EIA-based flexible processes to policies/visions and 
policy plans. Second, SEA may support cabinet type decision-making, working as a flexible (non-EIA 
based) assessment instrument that is applied to legislative proposals and other PPPs. 
• SEA is an evidence-based instrument, aiming to add scientific rigour to PPP making by applying a range 
of assessment methods and techniques 
• SEA provides for a structured decision framework, aiming to support more effective and efficient 
decision making, sustainable development and improved governance by establishing a substantive focus, 
for example, in terms of the issues and alternatives to be considered at different systematic tiers and levels 
[6]. 
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Fig. 1. A Continuum of SEA Application [5] 
3.1. Aims and Current understanding and perceived benefits from SEA 
SEA’s main aim is to help to protect the environment and promote sustainability. Of course there are 
many ways of doing this, but SEA contributes to this by helping to integrate environmental (or 
sustainability) issues in decision-making [7]. 
Furthermore, it is supposed to support the development of more transparent strategic decisions. It 
attempts to provide relevant and reliable information for those involved in PPP making in an effective and 
timely manner. The exact form of SEA will depend on the specific situation and context it is applied in. 
Generally speaking, a range of benefits are supposed to result from the application of SEA. In this context, 
SEA aims at supporting PPP processes, leading to environmentally sound and sustainable development. 
Furthermore, it attempts to strengthen strategic processes, improving good governance and building 
public trust and confidence into strategic decision making. Ultimately, it is hoped that SEA can lead to 
savings in time and money by avoiding costly mistakes, leading to a better quality of life [7]. 
4. Tehran Strategic-Structural Plan 
Tehran Strategic Plan is a long-term plan (twenty years) for guiding and multilateral, harmonious and 
sustainable development of Tehran till 2027. Regarding its strategic-structural development features, this 
plan in each of the five-year periods (2011- 2017- 2022 and 2027) and in a regular and continuous 
activity for applying feedbacks resulting from the completion, scrutiny, and administration procedure and 
for the effectiveness and achievability of the purposes, strategies and the administrative programs of this 
plan have been inspected, reformed and revised by " The Constant Institution of The Studies And 
Preparing Plans For Tehran Urban Development" proportionate to changes, conditions and time 
circumstances while keeping the general principals of its approved strategies and it was approved in 2008 
for updating. Preparing Tehran comprehensive plan was settled by a modern approach which was based 
on the country's experience in the last few decades and assessing and pathology of the common ways and 
method on the one hand and considering the valuable universal experience, it used knowledge, modern 
methods and models for the urban development planning which has more compatibility with the local 
conditions. The population of Tehran in the horizon of the plan (2027) considering its natural population 
growth and analysis of the results of the last census (2007) is predicted to be 8.7 million people [8]. 
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5. Methods and techniques used in SEA 
SEA is not just a systematic process, as has been explained above. It also provides for a structured 
decision framework and acts as an evidence-based instrument, generating information through the use of 
appropriate methods and techniques, thus adding scientific rigour to the PPP making process. This means 
that predictions need to be rigorous and as exact as possible. However, in SEA, this may be difficult to 
achieve because of the nature of action and impacts, which frequently may be of a cumulative and 
synergistic nature [6]. 
5.1. Most commonly used methods and techniques 
A large number of methods and techniques are available for use in SEA. Lee (2006) mentions 350 
methods and techniques that were identified in an investigation of Dutch ministries in the early 1980s 
(VROM, 1984). However, despite this extensive choice, in practice only a very limited range of methods 
and techniques is used. This has been shown by various authors, for example Therivel and Wood (2004), 
Fischer (2002a) and Therivel and Partidário (1996). The most commonly used methods and techniques in 
SEA include: 
• Descriptive methods and techniques – indicators, checklists, impact matrices and impact triangles; 
• Analytical methods and techniques – impact trees/cause–effect diagrams or networks, multi-
criteria/cost–benefit analysis, overlay maps, SWOT analysis, forecasting and back casting (modeling); 
• Involvement (consultative and participative) methods and techniques – visioning exercises, 
workshops and expert surveys [8]. 
In this research, considering the case study which involved Tehran Strategic Plan and also regarding 
the conditions and information level which was at the level of Tehran urban development strategies, the 
multi-criteria analysis method in which the analysis can be done based on different criteria was adopted. 
MCA (multiple attribute analysis) involves choosing relevant assessment criteria/impacts and alternatives; 
scoring how each alternative affects each criterion; assigning a weight (value of importance) to the impact; 
and aggregating the score and weight of each alternative[7]. 
6. Methodology and the Process of Doing the Task 
As stated in the previous sections, selecting the criteria and sub criteria which are suitable for them 
will be the first step in assessing the structural development strategies for Tehran. Hence, a matrix was 
designed whose vertical axis involved the criteria and sub criteria for the sustainable development and 
whose horizontal axis involved the amount of the attention that the strategies of Tehran strategic plan 
pays to those criteria and sub criteria. Regarding the relative weight that each of these criteria and sub 
criteria have, the amount of an index named "The amount of the Sustainability of the Development 
Strategies" will be calculated which will be the basis of the assessment in this research. The index of the 
sustainability amount of development strategies will be evaluated by Analytical Hierarchical Procedure 
(AHP) [9]. This procedure initiates with identifying and prioritizing the decision-making elements. These 
elements include the purposes, criteria or specifications and possible options which are employed in 
prioritization. The process of identifying the elements and their relationship result in a hierarchical 
structure in which the purposes, criteria, the options and the relationship between them are depicted. Four 
steps in AHP are: weight calculation (importance coefficient), criterion (and sub criterion, if any), weight 
calculation (importance coefficient) of the options, the calculation of the options' final score and 
examination of the logical compatibility of the judgments. Therefore, just like a hierarchical structure, 
criteria (fig 3) are used. Then, considering the importance of each of the criteria and sub criteria from the 
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experts' and technicians' view and by using Expert Choice Software, the final importance and weight of 
the sub criteria are determined. In the next step, by using the obtained results from  " The Sustainable-
Development-Purposes-Achievement" matrix, the score of each of the sub criteria in regard with 
development strategies is calculate (fig 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                       
                                                                                                 
 
 
 
 
 
 
 
Fig. 2. Hierarchy structure for calculating the sustainability of the development strategies [8] 
 
To employ this method, determining a series of general assessment criteria oriented towards the 
sustainable development and SEA and also the suitable criteria was taken into consideration and by 
putting them together, an index named " the Sustainability of the Development Strategies" is obtained by 
which the amount of the closeness of the far distance of the strategies to the sustainable development can 
be quantified. In this manner, the overall criterion of conservation of the environment and making the city 
secure against the natural disasters, social development and the improvement of life quality, economic 
development and the sustainability of the resources were presented. The set of criteria and sub criteria 
create a framework for applying AHP. By employing AHP, an opportunity for the assessment of Tehran 
development strategies was provided. 
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7. Assessment of the Sustainability Amount of the Strategies of Tehran Strategic Plan 
After knowing and examining the criteria, it's necessary to specify their relative importance towards 
each other. To do so, the importance of the criteria with respect to each other and also the importance of 
the sub criteria of each of the criteria were identified by using the technicians' opinions and completing 
the questionnaires. In the next step, it's necessary to determine all these criteria and their related sub 
criteria in a unique structure in which the weight of each sub criteria is specified relative to its importance 
in the net amount of the sustainability of the strategies. This is achieved through multiplying the amount 
of the importance of each criterion by the amount of the importance of each of the sub criteria. The 
obtained results from determining the final weight of criteria and sub criteria relative to each other are 
reflected in table 3. After calculating the final weight of the sub criteria in the decision-making hierarchy, 
the next step is determining the amount of the attention that Tehran urban set plan pays to the proposed 
criteria and sub criteria to calculate the final score of the plan. The assessment method based of valuation 
has five levels in which the different levels depict the attention of the plan towards each of the sub criteria 
(tab2). 
 
Table 2.  Scoring to each one of attention level in Tehran strategic plan 
 
Attention levels in plan  Score 
Very low 1 
Low 3 
Average 5 
High 7 
Very high 9 
 
The results obtained from examining the amount of the attention which the plan pays to each of the 
strategies is also given in the columns of table 3. In regard to the performed analyses on the relative 
importance of the criteria and sub criteria of the assessment and also the amount of the attention which 
the program pays to each of the sub criteria for achieving the sustainable development and SEA purposes, 
the amount of the sustainability index of the strategies of the program can be obtained. This amount is the 
total average of the set of measurements which the plan strategies obtain from each of the sub criteria in 
relation to the sustainability index of the strategies [10] (tab 4). 
 
Table 3.  Final weight of sub criteria in decision criteria hierarchy 
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Table 4.  Calculate of sustainability index of the plan strategies 
 
Criteria Sub criteria Score 
of plan 
from 
sub 
criteria 
Ni 
Final weight 
of each sub 
criteria Wi 
The 
sustainability 
amount of 
plan strategies 
from each sub 
criteria 
Ti=Wi.Ni 
Lack of development on the floodway  7 08/0  56/0  
The reduction of air pollution in the civic and 
residential areas 
7 025/0  175/0  
No damaging to the protected areas 9 03/0  27/0  
Prohibition of using the agricultural 9 06/0  54/0  
Strengthening the installations and structures against 
flood 
3 03/0  09/0  
Transferring the obtrusive industries to the industrial 
towns 
3 04/0  12/0  
 
 
 
Conservation of the 
environment and 
making the city 
secure against the 
natural disasters 
The amount of the residential areas under the 
management of the weather quality 
3 02/0  06/0  
Accessibility to public transportation systems 7 18/0  26/0  
Renewal of informal settlements 5 10/0  5/0  
 
Social development 
and the 
improvement of the 
life quality 
Using the huge social and accumulated capital for 
the expansion of the employment 
3 06/0  18/0  
Substituting the sustainable resources of income to 
provide expenses of management of the city 
7 04/0  28/0   
Economic 
development Employment-making resulting from the 
development programs 
5 03/0  15/0  
Guaranteeing the sustainability of the protected 
areas and the biological variety  
7 04/0  28/0  
Reducing the unofficial residences in the region 5 04/0  20/0  
Settling the activities in Tehran civic set to 
guarantee the sustainable development of this set 
5 03/0  15/0  
Using the unusable lands in the region 7 03/0  21/0  
Protecting the agricultural lands and gardens  9 05/0  45/0  
The resulted accumulation from the development 
programs 
7 04/0  28/0  
Guaranteeing the sustainability of the protected 
areas and the biological variety  
7 04/0  28/0  
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8. Conclusion 
The weight of the criteria and sub criteria were determined by applying AHP method and the set of 
selected criteria and sub criteria. Then, the sustainability index of the plan strategies concerning the 
attention to the purposes of the sustainable development and SEA was obtained by giving scores to the set 
of the program strategies regarding each of the sub criteria. Hence, determining the amount of the 
attention to each of the sub criteria became possible. Access-to-the-Public-Transport-System criterion 
gained the highest score in comparison with other criteria while Number-of-Regions-Under-the-
Management-of-Weather-Quality criterion gained the lowest score. The obtained average score of the 
plan was calculated as 5.30 which show that the program pays an appropriate attention to the purposes of 
the sustainable development and SEA. It should be noted that if the program improves its approaches 
concerning the criteria and sub criteria which have gained lower scores; it can take better steps towards 
achieving the targets of the sustainable development. The most significant results obtained from the 
present research in regard to the employed method in the process of the assessment of the environmental 
influences and applying it in the development strategies of Tehran strategic plan can be stated as follows: 
The development strategies in Tehran strategic plan in regard with the employed methodology in SEA 
and using the experts' opinions and also the principals of SEA which accord the sustainable development 
principals enjoys a satisfying coordination in moving towards the purposes of the sustainable 
development. As a result, the plan in taking direction towards determining its strategies aims at the 
sustainability in the development and it has been reflected in the studies and using the strategic plans so 
that the main target of the plan is achieving a balanced, multilateral, and suitable development. 
The obtained results from the assessment of the development strategies of Tehran strategic plan 
illustrated that even though the four general criteria of the protection of the environment and making the 
city secure against the natural disasters, social development and improvement of the life quality, 
economic development and the sustainability of the resources and the related sub criteria enjoy a rather 
suitable coordination with the country's planning conditions, the degree of their importance varies and it's 
necessary in the assessment of the strategies and they should be used according to their importance. 
Therefore, the highest attention is paid to the-social-development-and-improvement-of-the-life-quality 
criterion. Bellow this criterion, the protection of the environment, making the city secure against the 
natural disasters, the sustainability of the resources and the social development stand in order. 
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Appendices 
Appendix A. The amount of sustainability index of strategies related to every one of sub criteria 
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